The great importance of coronary catheterization for diagnostic and therapeutic purposes has currently motivated several studies on the anatomic position of coronary ostia. In most investigations, 2 coronary ostia, one right and one left, were observed located in the 2 aortic sinuses (sinuses of Valsalva) closer to the pulmonary trunk 1-6. Adequate irrigation of the heart depends fundamentally on the good morphological conditions of the right and left coronary arteries. These arteries have the peculiarity of being the only ones filled during the diastolic phase of cardiac rhythm. For this to happen properly, some conditions, such as anatomic integrity of the aortic valve, absence of valvular malformations and anatomic malformations of the coronary arteries that result in a reduction in blood flow to the myocardium, are required [7] [8] [9] [10] [11] [12] [13] [14] [15] . Other factors may be involved in the possible reduction in coronary blood flow, such as variations in the position of the coronary ostia in relation to the aortic leaflets and the diameter of the ostia [16] [17] [18] [19] . Considering the hypotheses formulated by these authors that changes in coronary flow may be due to changes in diameter, position, and anatomic relations of the coronary ostia, this study aimed at investigating these factors, emphasizing their possible implications in functional order.
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Methods
Fifty-one hearts with their great vessels attached and fixed in 10% formalin were used in this study. This autopsy material originated from white and nonwhite adults of both sexes, whose cause of death was not heart disease, from the Department of Anatomy of the Center of Biological Sciences of the Federal University of Pernambuco (UFPE).
The hearts were dissected, the pericardium involving the root of the aorta was removed, and the origin of the right and left coronary arteries was isolated. Then, the ascending aorta was transversally sectioned approximately 1 cm above the commissures of the aortic leaflets. Next, the aorta was longitudinally opened at the level of the posterior aortic sinus (noncoronary sinus) to enable the visualization and analysis of the right and left aortic leaflets and their respective coronary ostia. In addition, the coronary arteries were sectioned at the level of their origins in the aortic wall (juxtamural portion of the coronary arteries). 
Objective -

Conclusion -The left coronary ostium may be located either above or below the intercommissural line. The right coronary ostium is predominantly located below the intercommissural line. The coronary ostia have reduced diameters as compared with the juxtamural diameters of their respective coronary arteries.
The coronary ostia in relation to the right and left aortic leaflets were identified and, with the aid of a millimeter ruler and a pachymeter, the following measurements were taken: the diameters of the coronary ostia, the diameters of the juxtamural portion of the coronary arteries, and the distance from the coronary ostia to the bottom of the aortic sinus and to the commissures of the aortic leaflets. To measure these parameters, one extremity of the pachymeter was placed in the median region of the ostium and the other extremity was displaced to the bottom of the aortic sinus, and then, to the commissure to the left of the ostium and to the right of the same ostium. The values found in each measurement were listed in tables and statistically analyzed.
The relation of the coronary ostia with the intercommissural line was also observed, and the hearts were grouped according to the following parameters: ostium above the intercommissural line, below the intercommissural line, and at the level of the intercommissural line.
Results
All hearts studied had trileaflet aortic valves. In 50 of the 51 hearts studied, the coronary arteries originated from the respective aortic sinuses; in one of the hearts, however, both arteries originated from the left aortic sinus. Data obtained from the latter heart were not included in the calculation of the means of the results in this study. No isolated nourishing artery of the right ventricular infundibulum (conus artery) was observed.
The relation between the location of the left and right coronary ostia and the intercommissural line in each heart is shown in table I. Figure 1 depicts the coronary ostia located below and at the level of the intercommissural line.
The results of the measurements of the distances from the left and right coronary ostia to the commissures located to the right and left of the referred ostia are shown in table II. Considering this same table, on average, the left coronary ostium was located in the central region of the corresponding aortic sinus, while the right coronary ostium was displaced to the right in the respective aortic sinus.
The mean distance from the left coronary ostium to the bottom of the corresponding aortic sinus was 12.6±2.61 mm. The mean distance from the right coronary ostium to the bottom of the respective aortic sinus was 13.2±2.64 mm.
The results of the measurements of the diameters of the coronary ostia, as well as the diameters of the juxtamural portion of the corresponding coronary arteries, are shown in table III. A mean reduction of 0.51 mm (11%) was observed in the diameter of the left coronary ostium and of the left juxtamural portion. A mean reduction of 0.55 mm (16%) was observed in the diameter of the right coronary ostium and of the right juxtamural portion.
In 22% of the sample (11 hearts), the diameter of the right coronary ostium was greater than that of the left one. In 76% of the cases (38 hearts), the diameter of the left coronary ostium was greater than that of the right one, and only in 2% of the sample (1 heart), the 2 coronary ostia had equal diameters.
In 8 hearts (16%), the diameter of the juxtamural portion of the right coronary artery was greater than that of the left coronary artery. In 41 cases (82%), the diameter of the juxtamural portion of the left coronary artery was greater than that of the right coronary artery. In only 1 heart (2%) were the diameters equal.
Discussion
Our study, which comprised a series of 51 hearts, confirmed that the 2 coronary ostia are related to the right 
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and left leaflets of the aortic valve [1] [2] [3] [4] [5] [6] . In our case series, only 1 heart did not fit into the above cited pattern, having the 2 ostia at the level of the left aortic sinus. This variation was also found in 1 of the 100 hearts studied by Jatene et al 16 .
Previous studies emphasize the limitations in the measurements of cardiac valves during autopsy, because a certain degree of retraction and stiffness of the structures analyzed always exists, due to the rigor mortis and the fixation process 20 . However, Tei et al Of the 100 ostia analyzed in the present study, 51% were located below the intercommissural line, 34% above it, and 15% at its level, ie, 25 of the 50 hearts analyzed had 1 or both ostia above the intercommissural line. These results are similar to those of Vlodaver et al 6 who reported that 22 of 50 hearts studied had 1 or both ostia above the intercommissural line. On the other hand, our results do not agree with those obtained by Turner and Navaratnam, 1 who found 16% of the ostia above the intercommissural line, and with the results obtained by Muriago et al, 18 who found only 13% of the ostia above that line.
In regard to the left coronary ostium, our results differ from those by Muriago et al, 18 who reported a left coronary ostium below the intercommissural line in 60% of their case series, above that line in 22%, and at the level of the intercommissural line in 9%. In regard to the right coronary ostium, these same authors reported that the right coronary ostium was below the intercommissural line in 78% of their case series, above that line in 13%, and at the level of that line in 9%. Our findings also differ from those reported by these authors regarding the location of both ostia in each heart. According to their study, both ostia were below the intercommissural line in 57% of cases, and both ostia were above that line in only 9% of cases.
Turner and Navaratnam 1 reported that from the functional point of view it would be advantageous that both coronary ostia were above the intercommissural line, which, according to the authors, would make the coronary blood flow easier during ventricular systole and would also prevent the obstruction of the ostia when the aortic valve was opened. We do not agree with these authors, because it is well known in cardiac physiology that blood flows to the coronary arteries mainly during the diastolic phase of the cardiac cycle.
The studies by Muriago et al 18 indicated that the coronary ostia are not located in the center of each aortic sinus, but, on the contrary, they are displaced to the commissure located to the right of the ostia. Their results are similar to ours in regard to the location of the right coronary ostium; however, it is worth emphasizing that, in our material, the left coronary ostium was located almost in the central region of the corresponding aortic sinus, which is in accordance with the studies reported by Turner and Navaratnam proposed that the location of the right coronary ostium in the right half of the corresponding aortic sinus is appropriate, because the right coronary artery is destined to pass around the tricuspid valve, therefore having a more direct course than if it originated in the left or medial portion of the sinus. According to that author, displacement of the left coronary ostium to the right would be more appropriate because the anterior and left parts of the heart are supplied by the left coronary artery. Still regarding this same point, Muriago et al 18 added that the more central location of the left coronary ostium is justified, because, after its origin, the left coronary artery heads to the space between the pulmonary trunk and the left auricle, branching right after that.
No previous relevant studies on the diameters of the coronary ostia and the juxtamural portions of the coronary arteries have been found nor have records of the correlation between these 2 measurements. We observed that, in 76% of our sample, the diameter of the left coronary ostium was greater than that of the right coronary ostium, and, in 82% of cases, the diameter of the juxtamural portion of the left coronary artery was greater than that of the right coronary artery.
We believe that these data are important for clinical and surgical practice, because it is well known that changes in coronary flow may be caused by modifications in the diameter, position, and anatomic relations of the coronary ostia.
In conclusion, we observed that, after studying the parameters described, the left coronary ostium is more medially located in regard to the intercommissural distance than the right coronary ostium, which is displaced to the right side. In regard to the intercommissural line, most coronary ostia were located below the intercommissural line or level with it. The diameters of the left coronary ostium and of the left juxtamural portion of the coronary artery were greater than those of the right coronary ostium and of the right juxtamural portion of the coronary artery. The diameters of the coronary ostia are smaller than those of the respective juxtamural portions of the coronary arteries.
